abstract BACKGROUND AND OBJECTIVES: Burnout occurs in up to 75% of resident physicians. Our study objectives were to: (1) determine the prevalence of burnout, and (2) examine the association between burnout and self-reported patient care attitudes and behaviors among pediatric residents.
Burnout is common among resident physicians, occurring in up to 75% of trainees across multiple disciplines. 1, 2 Burnout is defined as a state of mental and physical exhaustion related to work or care-giving activities. 3 Resident physicians are at high-risk for developing burnout, likely due to the long work hours, high stress levels, sleep deprivation, and lack of leisure time associated with residency training. Previous studies have demonstrated that resident burnout negatively impacts perceived quality of patient care, 2, 4 professional conduct and attitudes, 5 self-reported rate of medical error 1, 6, 7 and medical knowledge. 8 Once present, burnout can persist throughout residency. 9, 10 In 2014, the American Academy of Pediatrics published a clinical report on physician health and wellness, acknowledging the high rate of burnout among pediatric practitioners and trainees and calling for pediatricians to lead a national movement to promote physician well-being. 11 However, the literature on burnout among resident trainees has primarily focused on internal medicine and surgery. Shanafelt et al 2 demonstrated a relationship between burnout and self-reported suboptimal patient care practices among internal medicine residents; however, there have been no studies to date describing the relationship between burnout and pediatric residents' self-reported patient care attitudes and behaviors. To our knowledge, among the few studies that have been published about burnout among pediatric residents, only 1 has evaluated the impact of burnout on patient care. 1 In a study of burnout in 123 residents among 3 training pediatric residency training programs, Fahrenkopf and colleagues 1 found that although burnout was highly prevalent (74%), burnout did not correlate with an increased rate of medical error.
The purpose of this study is to determine the prevalence of burnout among a large sample of pediatric residents and to examine the association between burnout and self-reported patient care attitudes and behaviors.
METHODS

Participants and Study Design
We performed a secondary data analysis of information collected as part of a larger study of stress, burnout, relationship satisfaction, and work-life balance among pediatric residents. Subjects included 486 pediatric interns and residents from 11 New England Pediatric Residency Consortium programs. All categorical pediatric residents who were not in combined programs (eg, medicinepediatrics, pediatric neurology) were eligible to participate in the study. The Institutional Review Board of the Boston University Medical Center approved this study. The New England Region of the Association of Pediatric Program Directors endorsed the study and permitted pediatric interns and residents from the New England region of the Association of Pediatric Program Directors to participate in the study.
Pediatric interns and residents were recruited through an e-mail containing an embedded link to a SurveyMonkey electronic survey. Participation was elective and responses were anonymous. Surveys were distributed to all 486 subjects in April 2013, and 3 reminder emails were sent to nonresponders over a 6-week period. As an incentive to participate, all participants were entered into a lottery to win 1 of 5 $200 gift certificates to Apple, Inc.
Instruments and Measures
The survey collected demographic information (age, sex, race, ethnicity), residency program information (training year, program size, program location), average number of work hours, current rotation schedule, total hours of sleep in past week, and rating of perceived sleep deprivation. Questions regarding relationship status, living arrangements, children, distance from closest family member, annual income, and debt burden were included in the survey. To minimize bias, the survey included a mix of positively and negatively stated items. 12 Burnout was measured by using a validated 2 single-item measure 13 adapted from the Maslach Burnout Inventory (MBI), 14 which is considered the reference standard for burnout. 14 Emotional exhaustion was assessed by the prompt, "I feel burned out from my work, " and depersonalization by the prompt, "I've become more callous toward people since I took this job." Each statement was answered on a 7-point Likert scale with response options ranging from "never" to "every day." Participants were classified to have burnout (and referred to as "endorsed" burnout) if they answered affirmatively (at least weekly in frequency) to either question, consistent with other studies that have defined burnout as either high emotional exhaustion and/or depersonalization. 3, 4, 9, 13 Patient care attitudes and behaviors were assessed by using 7 questions from Shanafelt and colleagues. 2 Their original study included statements such as "I made treatment or medication errors that were not due to lack of knowledge or inexperience, " and "I paid little attention to the social or personal impact of an illness on a patient." Residents were asked to "rate how frequently you find yourself exhibiting the following attitudes or behaviors for any reason (time constraints, feeling rushed, need to leave hospital, etc) over the past year". Response options ranged from "never" to "weekly, " on a 5-point Likert scale. Similar to the Shanafelt et al study, 2 patient care attitudes and behaviors were considered to be suboptimal if they were reported to be monthly or weekly in frequency.
Data Analysis
Descriptive statistics were used to characterize the study population. χ 2 tests evaluated the associations between burnout and each reported patient attitude and behavior item. Logistic regression analysis, controlling for age, sex, and race/ ethnicity, tested the association between burnout and each selfreported patient care attitude and behavior item (SAS version 9.2, SAS Institute, Inc, Cary, NC). Tests with P < .05 were considered statistically significant.
RESULTS
A total of 258 participants completed the survey (53% response rate). The mean age of the sample was 29.4 years ± 2.3 SD years, and the majority of the sample was 26 to 29 years old (60.2%). The sample was predominantly female (78.9%), non-Hispanic (96.5%), and white (82.7%). The majority of the sample was married or in a significant relationship (79.3%) and did not have children (82%). Respondents were evenly distributed across 3 postgraduate year (PGY) levels (35.4% PGY-1, 33.5% PGY-2, and 31.1% PGY-3) and were from residency programs of varying sizes (< 20 per class, 51.2%; >20 per class, 48.8%) ( Table 1) .
Overall, 39.1% of residents endorsed burnout. There were no significant differences in burnout rates by sex, race/ethnicity, relationship or parental status. Residents 26 to 29 years of age appeared marginally less likely (37.5% vs 52%; P = .05) to report burnout than residents ≥30 years of age. Residency factors, such as year of residency training, residency program size, location of residency program, current rotation schedule, and hours worked in the past week, were not associated with burnout. However, residents who reported that they felt sleep deprived had significantly higher rates of burnout than residents who reported that they did not feel sleep deprived (P < .001) ( Table 1) . Perceived sleep deprivation and burnout were considered as independent risk factors in regression models of In unadjusted analyses, residents who endorsed burnout reported significantly higher rates of suboptimal patient attitudes and behaviors on 5 of 7 items compared with residents who did not endorse burnout, including "felt guilty from how I treated a patient from a humanitarian standpoint" (11% vs 2%; P = .003), "paid little attention to the social or emotional impact of an illness on a patient" (21% vs 3%; P < .001), "made treatment or medication errors that were not due to lack of knowledge or inexperience" (13% vs 2%; P < .001), "did not fully discuss treatment options or answer a patient's questions" (27% vs 9%; P < .001), and "discharged patient to make the service more manageable" (15% vs 4%; P = .003) ( Fig 1) .
Similarly, in adjusted analyses, residents with burnout had significantly higher self-reported rates of suboptimal patient attitudes and behaviors in 5 of 7 items (P < .007 for each) ( Table 2) .
DISCUSSION
This is the first study among pediatric residents to address burnout and self-reported patient care. In our study population of 258 pediatric residents across 11 pediatric residency programs, 39% experienced burnout. Residents with burnout were significantly more likely to endorse suboptimal patient care attitudes and behaviors as compared with residents without burnout. We used the validated 2-item measure based on previous work that demonstrated a strong correlation with the emotional exhaustion and depersonalization domains of burnout as measured by the full MBI in a sample of >10 000 medical students, residents, and practicing physicians. 13 Although there are limited data on the study of burnout in pediatric residents, previous studies have estimated the prevalence of burnout among pediatric residents to be from 40% to 74%. In a study of first-year pediatric and medicine-pediatric residents, Olson et al 15 found that 40% endorsed ≥1 criteria for burnout. Pantaleoni and colleagues 10 found that burnout increased from 17% to 46% between the start of residency and mid-intern year. Two studies have demonstrated higher rates of burnout. In a study of 33 pediatric residents in 1 residency program, Milstein and colleagues 16 found that 66% endorsed burnout. In a study of pediatric residents across 3 residency programs, Fahrenkopf and colleagues 1 found that burnout prevalence was 74%. Our study, the largest to date within pediatrics, demonstrated a burnout rate of nearly 40% in residents across 11 programs, a figure that is consistent with published literature.
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FIGURE 1
Frequency of self-reported negative patient care attitudes and behaviors (monthly/weekly) and presence of burnout. 20 sleep, 21, 22 perceived quality of patient care, 23 or education and core competencies. 24 In our study, perceived sleep deprivation was a predictor of burnout, but not length of work hours or work schedules. Although perceived sleep deprivation was a predictor of burnout, it was not found to be significantly collinear with burnout in a regression model of patient care attitudes and there was no significant interaction effect between them. This finding suggests that the association between burnout and self-reported suboptimal patient attitudes and behaviors was not confounded by perceived sleep deprivation.
Our study found that residents with burnout had 3 to 9 times greater odds of endorsing 5 of 7 suboptimal patient care attitudes and behaviors on a monthly or weekly basis compared with residents without burnout. These attitudes included feeling guilty about how the resident treated a patient from a humanitarian perspective and paying little attention to the social or personal impact of an illness on a patient. Behaviors included making treatment or medication errors that were not due to lack of knowledge or inexperience, not fully discussing treatment options or answering a patient's questions, and discharging a patient to make the service more manageable. Patient attitudes and behaviors that did not demonstrate significant differences between residents with and without burnout included having little emotional reaction to the death of a patient and not performing a diagnostic test due to the desire to discharge a patient.
Patient care attitudes and behavior questions were adapted from those used by Shanafelt and colleagues 2 and were modified for use with pediatric residents. In the original study, Shanafelt et al 2 found that residents who met criteria for burnout were significantly more likely to engage in 6 of the 8 suboptimal patient care attitudes and behaviors (no significant differences for ordering restraints/medication for an agitated patient and not performing a diagnostic test) at least several times per year compared with residents who did not meet criteria for burnout. Additionally, they found that burnout predicted self-report of suboptimal patient care behaviors at least monthly (odds ratio, 8.3; 95% confidence interval [CI], 2.6-26.5; P < .001), and this association was not found for other measured characteristics in their study, including depression or at-risk alcohol use or substance abuse. It is interesting to note that pediatric residents with burnout were significantly more likely to endorse these suboptimal patient care practices, a finding similar to the previous study of internal medicine residents, suggesting that the impact of burnout on self-reported patient care behaviors is seen in many types of training programs and will require a comprehensive approach across multiple clinical disciplines. Although neither study objectively measured patient care quality, errors, or outcomes to corroborate resident self-report, it remains concerning that residents with burnout report having provided suboptimal patient care on a regular basis.
Others have looked at the prevalence of burnout and its association with patient care to best inform how and when to intervene. In a study of 44 internal medicine residents and their continuity clinic patients in 1 resident clinic, Lafreniere and colleagues 25 measured patient perceptions of physician burnout. Interestingly, patients perceived residents who reported higher levels of depersonalization as more empathic and patient-centered during their patient care encounters, which is counter to studies that have demonstrated an association between resident burnout and selfreport of poorer quality of care. The authors posited that physicians who are more empathic may also be more aware of interpersonal dynamics and self-critical. It is possible that well-intentioned and compassionate resident physicians who experience burnout are able to compensate for a period of time before their experiences of burnout and perceived poor patient care leads to a perpetuating negative cycle.
Residency programs must not only identify burnout within their trainees, but must begin to understand potential interventions to ameliorate burnout. To date, few studies have examined burnout interventions among residents, and these are limited by small sample size and short-term follow-up. 26 To our knowledge, 2 studies have addressed burnout interventions among pediatric residents. In a randomized control trial of a brief self-care workshop intervention among 73 pediatric residents, no significant differences were found in the postintervention burnout rate between the experimental and control group. 27 Similarly, Milstein and colleagues 17 did not find significant differences in the rate of reported burnout among 15 pediatric residents during a 3-month period after a training in the use of a self-administered psychotherapeutic technique. Future studies are needed to test burnout interventions in larger groups of pediatric residents with longer-term follow-up.
Additional research is needed to identify constructive coping factors among residents that may be protective against burnout and its ultimate effects on patient care. Among 108 internal medicine and medicine-pediatrics residents, Doolittle and colleagues 28 found that residents who employed strategies of acceptance, active coping, and positive reframing had lower rates of burnout than residents who did not (P < .03). Similarly, in a study of 45 first-year pediatric and medicine-pediatric residents, Olson and colleagues 16 found that selfcompassion and mindfulness were positively associated with resilience and inversely associated with burnout. Future research is needed in this area and could inform the development of tools to help identify residents who might be at highest risk for burnout and interventions to promote the development of resiliency techniques that would mitigate the effect of burnout on patient care.
There are several limitations to this study. Data were collected in 1 crosssectional survey, and burnout was not measured at multiple time points. The timing of the survey was chosen to take place at the beginning of April to avoid potential reporting bias due to the start or end of the academic calendar year and the winter season. These data also reflect residents who chose to participate in the study and may be influenced by selection bias. Residents who did not partake in the survey may feel less connected to their residency program and may have higher rates of burnout. Although our response rate was 53%, this was similar to that of typical response rates for research among medical trainees. 29 Furthermore, the self-reported patient care attitudes and behavior items were adopted from those used in a previous study 2 and are not validated. It is possible that these items were not optimal for measuring patient care attitudes and behaviors among pediatric residents as compared with internal medicine residents. Finally, we did not measure depression or alcohol and substance use as part of this survey, and therefore, we cannot assess whether these would modify the relationship between burnout and suboptimal patient attitudes and behaviors. Although burnout and depression are both prevalent in residency populations and depression may lead to more persistent burnout, 7 studies have previously demonstrated that the outcomes of each are unique. 1 This study has several strengths. We surveyed pediatric residents from all PGY classes across 11 programs; thus, this is the largest study of burnout in pediatric residents by number of residents surveyed and also by number of residency programs. We used the validated MBI 2-question screen to measure burnout. Furthermore, this study was conducted in 2013, 2 years after the Accreditation Council for Graduate Medical Education 2011 duty hour regulation changes and reflect current residency duty hour standards. Overall, pediatric residency populations have not been well studied in regards to the impact of burnout, and, to our knowledge, this is the first study to explore burnout across a large and diverse sample of pediatric residents and residency programs and to evaluate the association between burnout and self-reported patient care attitudes and behaviors.
CONCLUSIONS
Burnout is highly prevalent among pediatric residents at all PGY levels across 11 pediatric residency programs, and residents with burnout are significantly more likely to report suboptimal patient attitudes and behaviors on a regular monthly or weekly basis. Residency programs should educate residents about the risks of burnout on patient care and develop interventions to address burnout and mitigate these risks. Addressing burnout is necessary to promote high quality, compassionate, and safe patient care, and educational leaders must address resident wellness to optimize the care we provide to our patients. In addition to directly addressing burnout with resident trainees, system level changes need to take place to reduce burnout and improve work satisfaction among physicians at all levels. Health care organizations should prioritize workplace improvements for physicians and the rest of the care team, such as reducing administrative burdens and fostering quality interactions with patients. 30 
